Commercial Requirements for the 2009
IECC and 90.1-2007
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Introductions

Stephen Rivera

Project email:
energycodeworkshop@shawgrp.com

Code officials
Name
Municipality
Status of Commercial Codes
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Overview

Project funded by the Missouri Department of Natural Resources (MDNR)
with American Recovery and Reinvestment Act of 2009 (ARRA) funding.

2 Locations:
e  St. Louis
 Springfield

Objective of the Workshop: Work with municipalities and counties across the
state to identify opportunities to adopt or enhance compliance with the 2009
International Energy Conservation Code (IECC) at a local level.
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Overview

The “Local Energy Code Action Kit”
developed by the Building Codes
Assistance Project (BCAP) with ARRA
funding provides municipalities and
counties in Missouri with information
and resources to support the
adoption of the model energy code
2009 IECC.

A copy of the report is included with
your materials.

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES

The Building Energy Codes Program
(BECP) works with the ICC, ASHRAE,
IESNA, American Institute of
Architects (AlA), the building industry,
and state and local officials to
develop and promote more stringent
and easy-to-understand building
energy codes and to assess potential
code barriers to new energy-efficient
technologies.




What are the topics for today?

1. Highlights of the Commercial portion of the 2009 IECC and of ASHRAE
90.1-2007

2. Overview of the requirements of Commercial envelope, mechanical and
lighting provisions of the 2009 IECC

3. Process
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Topic Approx. Time
Introduction, Project Background, Workshop Overview 15 minutes
2009 IECC and 90.1 2007-Highlights 15 minutes
Overview of the commercial mechanical requirements 30 minutes
Break 10 minutes
Overview of the commercial lighting requirements 30 minutes
Commercial Resources - building data collection 30 minutes
checklist and COMcheck

Summary/Questions 10 minutes
Total Time 2 Hr 20 Min
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Some Important Points

Overall

* Focused on commercial

* Discussion-based

* Forum for ideas and practices
What can you expect?

 Code citationsin[]

* Printed slides

Before we get started...

* Cell phones
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Topic 1

Highlights of the Commercial portion of
the 2009 IECC and of ASHRAE 90.1 2007
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Comparison of 2009 IECC and ASHRAE 90.1-2007

2009 IECC

e 2009 IECC developed by the International Code Council (ICC)

* New version every three years with more stringent requirements

ASHRAE

 ASHRAE 90.1-2007 developed by American Society for Heating,
Refrigerating and Air-Conditioning Engineers (ASHRAE)

« ASHRAE 90.1 is the referenced standard in IECC

 Compliance with ASHRAE 90.1-2007 results in 4% more energy savings
than ASHRAE 90.1-2004
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Energy Standard for
Buildings Except Low-Rise
Residential Buildings

International Energy
Conservation Code

et State and Locally
Adopted Codes

2006
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Model Codes & Standards

Common
Title Type Applicability Versions
International Energy Model Energy Code | Residential & 2003 IECC
Conservation Code commercial buildings; | 2006 IECC
(IECC) mandatory, enforceable | 2009 [ECC

language

ASHRAE Standard 90.1 | Energy Standard All buildings except 90.1-2004
Energy Efficient Design residential 3 stories 90.1-2007
of New Buildings Except or less
Low-Rise Residential
Buildings




Commercial Provisions Contained in Chapter 5

* |ECC
* ASHRAE 90.1-2007

Section 501.2 “Application” requires 90.1 to be used in its entirety (Envelope,
Lighting, Mechanical) if used as an alternate compliance path
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2009 IECC Compliance

Comply with the
Envelope
Requirements

90.1 Section 5

Comply with the
Mechanical/SWH
RELEINERIS

90.1 Section 6

Document
Compliance with
the IECC

Plan Review

Inspection

Comply with the
Power & Lighting
Requirements

90.1 Section 9
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Commercial State Energy Code Status )

[ 1 >IECC 2009

[ >IECC 2006

<IECC 2003

— AmoricanSamos No Statewide Code

[ M. Mariana |slands
[0 Puerts Rico ™
[ U.S. Virgin lslands
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Topic 2

Overview of the requirements of
Commercial envelope, lighting and
mechanical provisions of the 2009 IECC
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Introduction to the Energy Code Compliance Process

Must the Project

Comply with the
IECC?

Comply with the Comply with the Comply with the
Envelope echanical/SW Lighting
Requirements i Requirements
m 90.1 Section 5 Sectuon5505403 and B 90 1 Section 6 m 90.1 Section 9

Document
Compliance with
the IECC

Plan Review

Inspection
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Simplified to Include Only Four
Sections:

e What Provisions of the Code
Apply (503.1)

* Mandatory Provisions (503.2)

* Simple HVAC Systems and
Equipment (503.3)

e Complex HVAC Systems and
Equipment (503.4)

MISSOURI
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What Provision of the Code Apply? (503.1)

Mandatory Provisions — Section 503.2 PLUS
e Section 503.3 (Simple Systems) or
* Section 503.4 (Complex Systems)
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Simple Versus Complex Systems

Simple systems

Unitary or packaged HVAC
equipment

Serves one zone and controlled
by a single thermostat

Section 503.3 Simple Systems

Buildings served by unitary or
packaged HVAC each serving 1 zone
controlled by 1 thermostat.

Two-pipe heating systems serving
multiple zones are included if no
cooling system is installed [Tables
503.2.3(1) through 503.2.3(5)]

NATURAL RESOURCES




Simple Versus Complex Systems

e Complex systems Section 503.4 Complex Systems

* All equipment not covered under  All buildings served by HVAC systems
Section 503.3 Simple Systems not covered under 503.3
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Mandatory Provisions Appllcable to ALL Mechanical Systems |
(503.2)

* HVAC Load Calculations
 Equipment and System Sizing

 HVAC Equipment Performance
Requirements

 HVAC System Controls
* Ventilation

f

MISSOURI 22
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HVAC Load Calculations (503.2.1)

Heating and cooling load sizing calculations required

 ASHRAE/ACCA Standard 183
 Other approved computation procedures — defined in Chapter 3
— Exterior design conditions
» Specified by ASHRAE
— Interior design conditions
» Specified by Section 302 of the IECC
» < 72°F for heating load
» > 75°F for cooling load
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Equipment and System Sizing (503.2.2)

* QOutput capacity SHALL NOT
exceed sizing —

e Select the system which serves
the greater load, heating or
cooling

MISSOURI
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HVAC Performance (Mlnlmum EfflClency) Reqwrements
(503.2.3)

* Applies to all equipment used in heating and cooling of buildings
*  Must comply with all listed efficiencies

MISSOURI
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Table 503.2.3(2

TABLE 503.2.3(2)

UNITARY AIR CONDITIONERS AND CONDENSING UNITS, ELECTRICALLY OPERATED, MINIMUM EFFICIENCY REQUIREMENTS

SUBCATEGORY OR

EQUIPMENT TYPE RATING CONDITION

SIZE CATEGORY
Split system
< 65,000 Bu/h*
Single package

= 65,000 Btuw/h
and
< 135,000 Buw/h

Split system and
single package

Air cooled,

- 135,000 Btu/h
(Cooling mode)

Split system and

and s
< 240,000 Buu/h single package

Split system and

> 240,000 Buu/h single package

Split system
Through-the-Wall
(Air cooled. cooling
mode)

< 30,000 Btu/h®

Single package

< 17,000 Buuw/h 86°F entering water

= 17.000 B/t
(Cooling mode) 17,200 Btulh

Water Source ‘
| a 86°F entering water
} 135,000 Btu/h

Groundwater Source

| <135 SO°F entering wate
(Cooling mode) 135,000 Btu/h F entering water

Ground sour

s < 135, /
(Cooling mode) 135,000 Brah

77°F entering water
< 65,000 Btu/h? Split system
(Cooling capacity) Singlepackigs
= 65,000 Btu/h
and
< 135,000 Buu/h
(Cool “apacity)

Air cooled
(Heating mode)

47°F db/43°F wb Outdoor air

> 135,000 Buuw/h

3 47°F db/43°F wb Outdoor air
(Cooling cap:

(continued)

MINIMUM EFFICIENCY® TEST PROCEDURE"

13.0 SE

iR
13.0 SEER

10.1 EER® AHRI 210/240
(before Jan 1, 2010)
11.0E

R®
(as of Jan 1, 2010)

9.3 EER®
(before Jan 1, 2010)
10.6 EER®
(as of Jan 1, 2010)

9.0 EE
9.2 IPLV*®
(before Jan 1, 2010)

AHRI 340/360

(as of Jan 1, 2010)

10.9 SEER
(before Jan 2
12.0 SEER
(as of Jan 23, 2010)

AHRI 210/240
10.6 SEER
(before Jan L 2010)
12.0 ¢
(as of Jan 23

AHRI/ASHRAE 13256-1

12.0 EER AHRIASHRAE 13256-1

16.2 EER AHRI/ASHRAE 13256-1

13.4 EER AHRI/ASHRAE 13256-1

7.7 HSPF
7.7 HSPF
3.2 Ccopr AHRI 210/240
(before Jan 1, 2010) |

3.3 cor |
(as of Jan 1, 2010)

3.1 cop
(before Jan 1, 2010)
3.2copr
(as of Jan 1, 2010)

AHRI 340/360
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DEPARTMENT OF
NATURAL RESOURCES




ﬁ' SSOURI | DEPARTMENT oi: NATURAL RESOURCES

[

Table 503.2.3(3)

TABLE 503.23(3)
PACKAGED TERMINAL AIR CONDITIONERS AND
PACKAGED TERMINAL HEAT PUMPS

SIZE CATEGORY SUECATEGDRY OR
EQUFMIENT TYPE P FRATIMG D MDITOM MNMUM EFRCIENDY TEST PROCEMRE
PTAC {Coolmg made) - - . - 1T - e -
New canstroction All capacities A5F dboutdoar air 125 -(0213 - Cap/ 1000} EER
PTAL (Coalmg maode) 1l - ; 1T - e -
Regi £ All capacities 95°F db outdoor air 109 < {0213 - Cap/10060) EER
FT (Coting odk) | Al caaciies 95°F db onbdaos ait 123 (0213 - Cap 1000} EER
ARIZMNGEED
PTHT {Cooling mode) - - . 1T - e -
Regl £ All capacities 95°F db outdoor air 10E < (0213 - Cap/1000) EER
PTHP { Heating maode) 141 - .
New canstraction All capacities 32 (026 - Cap 1000 COP
PTHT {Heating mode) - _ - i
Regl £ All capacities 29 (026 - Capf 1000 COP

For Z1: %0 - [(°F) - 3217 1.8, | British thermal unit per hour - 02531 W

dh = dry-balh temnperaane, “F

wh = wet bk empemare, “F

o (Faperd containg o ooonpd ete specification of e refemnesd tes prooedone, ine heding, 1he refemnced vear version of de i ponsedue

b Capmsns e '.::-u:h: -:.:.pn:n' of e peradioc ? im Boat 11 e wnit s copacity s beasthan 7,000 Baahy, wee 7 000 Brah i fe callowslaSion 11 de nit s capacisy
s greaer o 15,000 Baah, wee 15,000 Boa'l in the caleulrion

¢ Replacement wnits s be factory hibeled os folloss: “MANUFPAC TURED FOR BEPLACEMENT APPLICATIONS O8LY: NOT T0 BE INSTALLEDIN
HEW CONSTRUCTERN FROJECTS " Replacement offl ciencbes appdy onldy to wmits wid oo tng dleeves less Sam 16 imckhes (06 oo ) bigh ond less an 42
ez e (LT i | ke

o

*
* * * RECOVERY.60V
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System Controls (503.2.4)

One temperature and humidity
(when applicable) controller per
zone

MISSOURI
DEPARTMENT OF
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System Controls

Heat pump systems

Heat pump thermostat required

MISSOURI
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Demand Controlled Ventilation (503.2.5.1)

DCV must be provided for each zone with spaces > 500 ft? and the average
occupant load > 40 people/1000 ft? of floor area where the HVAC system has:

* An air-side economizer,
 Automatic modulating control of the outdoor air damper,
* A design outdoor airflow > 3,000 cfm

MISSOURI
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Demand Controlled Ventilation (503.2.5.1) - Exceptions

* Systems with energy recovery per 503.2.6

 Multiple zone systems without direct digital control of single zones
communicating with central control panel

e Systems with design outdoor airflow < 1,200 cfm

* Spaces where supply airflow rate minus any makeup or outgoing transfer
air requirement < 1,200 cfm

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Energy Recovery Ventilation Systems (503.2.6)

* Applies to individual fan systems with Design supply air capacity = 5,000
cfm

*  Minimum outside air supply of > 70% of design supply air quantity
* Exhaust air recovery efficiency must be >50%

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Duct and Plenum Insulation and Sealing (503.2.7)

Required for supply and return ducts
and plenums

* Insulating ducts and plenums:

— Located in unconditioned
space - R5

— Located outside the building -
R8

N7
MISSOURI
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Piping Insulation (503.2.8)

All piping serving heating or cooling system must be insulated in accordance

with Table 503.2.8

Minimum Pipe Insulation

NOMINAL PIPE DIAMETER
(thickness in inches)
FLUID <1.5” > 1.5”
Steam 1% 3
Hot water 11 2
Chilled water, brine or 1% 1%
refrigerant

MISSOURI
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Exceptions to Table 503.2.8

* Internal piping, factory installed and tested
e Factory installed within room fan-coils and unit ventilators

 Tested and rated to AHRI 440 (except sampling and variation provisions in
Section 6.5) and 840

* Piping for fluid in temperature range

MISSOURI
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HVAC System

Completion (503.2.9)

Air System Balancing
Hydronic System Balancing

Equipment Capacity and
Required Maintenance

Design and Control (503.2.10)

 HVAC systems with total fan
system power > 5 hp to meet
503.2.10.1 and 503.2.10.2

 Allowable Fan Floor Horsepower
 Motor Nameplate Horsepower

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Motor Nameplate Horsepower

* Selected fan motor to be no larger than first available motor size greater
than bhp

* Fan bhp on design documents

Exceptions:

* Fans < 6 bhp, where first available motor larger than bhp has nameplate
rating within 50% of bhp, next larger nameplate motor size may be
selected

* Fans 2 6 bhp, where first available motor larger than bhp has nameplate
rating within 30% of bhp, next larger nameplate motor size may be
selected

*bhp = brake horsepower

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES

37




Heating Outside a BuiIding (503.2.11)

To be radiant systems
Controlled by an occupancy sensing device or timer switch
So system is automatically de-energized when no occupants are present

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Simple HVAC Systems and Equipment (503.3)

Unitary or packaged, single zone controlled by a single thermostat in the zone
served. Includes:

Simple Systems * Fuel-fired furnace
Unitary packaged cooling system ¢ Electrical resistance heating
Split system cooling * Two-pipe heating systems w/o
Packaged terminal A/C cooling
Heat pump cooling * Economizers

Unitary packaged heating
Split system heating
Packaged terminal heat pump

MISSOURI
DEPARTMENT OF
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Economizers (503.3.1)

Table 503.3.1(1)

CLIMATE ZONES

ECONOMIZER
REQUIREMENT

1A, 1B, 2A, 7, 8

NoO requirement

2B, 3A, 3B, 3C, 4A,
4B, 4C, 5A, 5B, 5C,
6A, 6B

Economizers on
cooling systems
> 54,000 Btu/h?

2 The total capacity of all systems without economizers shall not exceed
480,000 Btu/h per building, or 20 percent of its air economizer capacity,

whichever is greater

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Economizers (503.3.1)

Trade-off high cooling efficiency for economizer

Table 503.3.1(2)

CLIMATE COOLING EQUIPMENT PERFORMANCE
ZONES IMPROVEMENT (EER OR IPLV)
2B 10% Efficiency Improvement
3B 15% Efficiency Improvement
4B 20% Efficiency Improvement

MISSOURI
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Complex HVAC Systems and Equipment (503.4)

Complex Systems * Hydronic heat pump with central
e Packaged VAV reheat plant
e Built-up VAV reheat * Any other multiple-zone system

Built-up single-fan, dual-duct VAV * Hydronic space heating system

Built-up or packaged dual-fan, Economizers
dual-duct VAV This section applies to all HVAC
equipment and systems not

Four-pipe fan coil system with . _ _
included in Section 503.3

central plant

This section applies to all HVAC equipment and systems not included in

Section 503.3

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Economizers (503.4.1)

Air side economizer requirements
and equipment performance e
exceptions in Tables 503.3.1(1) and in Economizer

503. 3. 1 (2) ﬁ Evapoja’toll'n %

Tower Out out Chilled
Igondenser \(I(\é?ftelrn Pump
Water side economizer Cf% Chiler  Economizer Sway
. Pump v
requirements oS Fiow X i
n conomizer
- Mode [ >
Capable of providing 100% of the v A Ty
. o KEY CHWS CHWR g9
cooling system load at 50°F dry CWP _|ondenser Water Pump
o CHWS Ghilled Water SUpm
bulb/ 45°F wet bulb CHwsichiled Water Suboly

&
¥
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Variable Air Volume Fan Control (503.4.2)

Individual fans with motors > 10hp

OR

Driven by a mechanical or electrical variable speed drive

Have controls or devices to result in fan motor demand < 30% of their
design wattage at 50% of design airflow when static pressure set point =
1/3 of the total design static pressure

MISSOURI
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Hydronic System Controls (503.4.3)

Limit reheat/recool of fluids

 Multiple-packaged boiler systems
designed to deliver conditioned
water/steam into common

distribution system

* Automatic controls capable of
sequencing operation of the

boilers

afiz]

-I—III

s
.
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=
.
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e &) il et
e 0 o
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Hydronlc System Controls (503.4.3)

Limit reheat/recool of fluids

* Single boilers > 500,000 Btu/h
input design capacity

* Multi-staged or modulating
burner required

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Hydronic Systems (503.4.3)

* 3-Pipe System

e (Can’tuse a common return

e 2-Pipe Changeover System

 Dead band between changeover > 159F outside temperature

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Hydronic Water Loop Heat Pump Systems (503.4.3.3)

Temperature dead band of at least 209F (503.4.3.3.1)

* Exception: where system loop temp optimization controller is installed
and can determine the most efficient operating temp based on realtime
conditions of demand and capacity

 Heat rejection equipment in Climate Zones 3 and 4 (503.4.3.3.2)

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Hydronic Water Loop Heat Pump Systems (503 4.3.3) — cont d

* Heat rejection equipment in Climate Zones 5 - 8
* Open- or closed-circuit cooling tower used

* Must have a separate heat exchanger to isolate cooling tower from heat
pump loop

* Heat loss controlled by shutting down circulation pump on cooling tower
loop and providing an automatic valve to stop flow of fluid

* Two position valve (503.4.3.3.3)

 Required on each hydronic heat pump with total pump system power > 10
hp

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Part Load Control (503.4.3.4)

e System > 300,000 Btu/h

* Automatic Resets for Supply Water Temperature by 25% of Design Supply-
to-Return Temperature Differences or

* Reduce System Pump Flow by 50% of Design Flow Using
 Multiple Staged Pumps

* Adjustable Speed Drives

* Control Valves with Modulate or Step Down Capabilities

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Pump Isolation (503.4.3.5)

Multiple chiller chilled water
plants

Capability to reduce flow
automatically when chiller is shut
down

Chillers piped in series
considered one chiller

I I S S S S S S . ..
28 2

MISSOURI
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Heat Rejection Equipment Fan Speed Control (503.4.4)

Each fan powered by a motor > 7.5 hp to have capability to operate that fan
at 2/3 of full speed or less

* Have controls to automatically change the fan speed to control the leaving
fluid temperature or condensing temperature/pressure of the heat
rejection device

Exception

* Factory-installed heat rejection devices within HVAC equipment tested
and rated in accordance with Tables 503.2.3(6) and 503.2.3(7)

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Multiple Zone System Requirements (503.4.5)

* VAV Systems must be designed and capable of being controlled to reduce

the primary air supply to each zone before reheat, recool, or mixing take
place

* Options
— 30% of the maximum supply air to each zone

— <300 cfm where the maximum flow rate is <10% of total fan system
supply airflow rate

— Minimum ventilation requirements from Chapter 4 of the IMC

MISSOURI
DEPARTMENT OF
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Variable Air Volume System or Zone Exceptions

e Zones with special pressurization or cross-contamination requirements

* Where 75% of reheat energy comes from site-recovered or site-solar
energy source

e Zones with special humidity requirements

e Zones with £300 cfm peak supply and flow rate is < 10% of total fan
system supply airflow rate

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Single Duct VAV Systems, Terminal Devices (503.4.5.1)

Single duct VAV systems to use terminal devices capable of reducing the
supply of primary supply air before reheating or recooling takes place

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES

55



Supply-Air Temperature Reset Controls (503.4.5.4)

Multiple zone HVAC systems to have controls to automatically reset
supply-air temperature in response to building loads or outdoor air

temperature

Controls to be capable of resetting supply air temperature at least 25% of
difference between design supply-air temperature and design room air
temperature

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES

56




ﬁ' Mjkl DEPARTMENT or NATURAL RESOURCES

Heat Recovery for Service Hot Water Heating (503.4.6)

Most effective where water heater Wi
loads are large and well distributed " HW In
throughout the day Storage Tank ﬁ
* Typical applications: hotels, l T [
dorms, prisons, hospitals =,%Condense[ :
* Condenser heat recovery Heat Recovery | L |
required for heating/reheating of reatPump |
SWH provided: P  [Eroeoreo] ]
« Facility operates 24 hours/day '-T' Cooling Tower
Water Loop

e [
To Chiller Condenser or
Water-Loop Heat Pump
System

MISSOURI
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Section 504 Service Water Heating

* Service water-heating equipment performance efficiency (504.2)
 Table 504.2 Minimum Performance of Water-Heating Equipment
 Water Heater Types Covered

* Electric Storage

* @Gas and Oil Storage

* Instantaneous Water Heaters — Gas and Qil

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Pipe Insulation (504. 5)

Noncirculating system insulation
requirements

* First eight feet of outlet piping on
systems with no integral heat
traps

e 1/2 inch of insulation required
Circulating systems
* 1linch of insulation

MISSOURI
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Hot Water System Controls (504 6)

e Ability to turn off circulating hot
water pumps and heat trace tape
when the system is not in
operation

e Automatically or manually

N7
MISSOURI
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NATURAL RESOURCES




Pool Requirements (504.7)

Pool heaters (504.7.1)

* Readily accessible on-off switch

* Natural gas or LPG fired pool heaters will not have continuously burning
pilot lights

Time switches (504.7.2)

* Automatic controls required to operate pool heaters and pumps on a
preset schedule

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Pool Covers (504.7. 3)

* Heated pools required to have a
pool cover

* Pool cover must be vapor
retardant

e Pools heated to over
90°F
— Minimum R-12 insulation

MISSOURI
DEPARTMENT OF
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10 minutes
We’re going to start topic 2 again at
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Topic 3

Overview of the requirements of
Commercial envelope, lighting and
mechanical provisions of the 2009 IECC

MISSOURI
DEPARTMENT OF
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The IECC Code Compliance Process

Must the Project
Comply with the
IECC?

|
Comply with the

Power & Lighting

Comply with the Comply with the
Mechanical/SWH

Requirements

Envelope
Requirements

| |
. Sections 503 and . l IECC I l 90.1-2007 |
m 90.1 Section 5 90.1 Section 6 Section 505 Section 9

IECC
Section 506
Building Performance

Document
Compliance with
the IECC

Plan Review

Inspection

© x

= * %

s? * * * RECOVERY.GOV
MISSOURI v *
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Commercial Lighting Requirements in 2009 |ECC

Commercial provisions contained in
Chapter 5...with reference to
ASHRAE 90.1-2007

Covers lighting controls and power
density for interior and exterior

Exception: Lighting within dwelling
units

Major changes in the 2009 version
Daylight zone control
New exterior lighting zones

Energy Standard for
Buildings Except Low-Rise
Residential Buildings

1P Edition

N7
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When do the Lighting and Power Requirements Apply?

e Original Installed Lighting System in a New Building, Addition, or Tenant
Build-out

* Existing Lighting System that is Altered
* Change in Occupancy that Increases Energy

MISSOURI
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High-Efficacy Lamps

Defined in the 2009 IECC as:

Compact fluorescent lamps, T-8 or smaller diameter linear fluorescent lamps,
or lamps with a minimum efficacy based on lamp wattage

Lamp Wattage Efficacy
> 40 watts 60 lumens/watt
15-40 watts | 50 lumens/watt
< 15 watts 40 lumens/watt

MISSOURI
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What S Covered Under Electrical Power and nghtmg Systems
Requirements?

 Mandatory Interior Lighting
requirements

 Required Controls
* Wattage/Efficiency Limits

* Interior Lighting Power
Allowances (watts/ft?)

MISSOURI 69
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Independent Lighting Control required for each
space surrounded by floor-to-ceiling partitions

* Must be located in the space served,
- Or -
e Switched from a remote location

* Must have indicator that identifies the lights
served and their status (off or on)

Intent: Allow occupants to
control unneeded lighting!

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES




Interior Lighting Control: Light Reduction

e Light Reduction Controls must
allow the occupant to reduce
connected lighting

* By atleast 50%

* Inareasonably uniform
illumination pattern

* Note: Alternate Standard
ASHRAE/IESNA 90.1-2007 does not
require Light Reduction Control

Intent: Allow occupants to
moderate light levels to save
energy!

MISSOURI
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Light Reduction Control Options

e Controlling all lamps or luminaires

Dual switching of alternate rows of luminaires, alternate luminaires or
lamps

e Switching middle lamp luminaires independently from the outer lamps
* Each luminaire or each lamp

Alternating Luminaries Dimming Alternating lamps
|_| |§|- |—| EL ....... ....... |:| , ....... El
E.__h____E I_l:l =-me-m=--Ee] == =} _
=1 = SESS—8— ==
- éb JD i
Dimmer Switch
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Interior Lighting Control: Light Reduction Exemptions

Light Reduction Control Not required
for the following:

Areas with only one luminaire

Areas controlled by occupancy

sensor

Corridors, storerooms, restrooms

or public lobbies
Sleeping units
Spaces with <0.6 w/ft?

MISSOURI
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Interior Lighting Control: Automatic Shutoff

Automatic lighting shutoff control device required in all buildings larger than
5,000 ft?

Building Defined:

*  “Any structure used or intended for supporting or sheltering any use or
occupancy”

* Building area surrounded by exterior walls and fire walls

Exempted spaces —

e Sleepi i+ Intent: Eliminate after
€eping units hours lighting waste!

* Lighting for patient care

* When an automatic shutoff would endanger occupant safety or security

MISSOURI
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Interior Lighting Control: Automatic Shutoff Options

Automatic Lighting Shutoff Compliance
Options: @ Automatic Lighting Control

1. Control lights on a scheduled
basis (automatic time switch)

fi} Occupancy Sensor

. Time-of-day controller fP Open Bay Office
. Controls £ 25,000 ft2 and not more figmﬁ;ti:?mbby
than one floor, or Lobby
2. Occupant sensor Office
. Turn lights off within 30 minutes of 50
occupant leaving the space @
3. Signal from another control or 4 Connect 0 Restroorms
alarm that indicates the area is Conference sy
unoccupied Room ¢ |4
110°

Courtesy Britt-Makela Group
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Interior Lighting Control: Automatic Shutoff Override

* Readily accessible

* Within view of the lights or area controlled

* Manually operated

e <2 houroverride

 Controls an area < 5,000 ft2

Exemptions

 Can be over 2 hour override in malls and arcades, auditoriums, single-
tenant retail space, industrial facilities and arenas when using captive key
override

* Override in malls and arcades, auditoriums, single-tenant retail space,
industrial facilities and arenas can cover up to 20,000 ft?

MISSOURI
DEPARTMENT OF
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Daylight Zone Definition —Under Skylights

* The area under skylights whose horizontal dimension, in each direction, is
equal to the skylight dimension plus the smaller of:

— The floor-to-ceiling height, or
— The distance to a ceiling height opaque partition, or
— One-half the distance to adjacent skylights or windows

SKYLIGHT
/
g | | | |
= \ | | |
=
o | | | |
o | [ [ I
L | | | |
§; N | ! | |
5 | : 15 DISTANCETO | | 1 DISTANCE TO
x | . ADJACENT SKYLIGHT | | ADJACENT WINDOWS
= | EDGE OF SKYLIGHT | I I . /
= | TOWALLOR OPAQUE | . | | —
PARTITION | | | .
/ | | CEILING HEIGHT DISTANCE | |
A — | < - I |
| | | |
ELEVATION VIEW
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Daylight Zone Definition — Adjacent to Vertical Fenestration

 The daylight zone depth is assumed to be 15 feet into the space or to the
nearest ceiling height opaque partition, whichever is less

* The daylight zone width is assumed to be:
— the width of the window plus 2 feet on each side, or
— the window width plus distance to opaque partitions, or

— the window width plus one-half the distance to adjacent skylight or
vertical fenestration, whichever is least.

MISSOURI
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Daylight Zone Control

Daylight zones

Must have individual control of the lights independent of general area
lighting

Contiguous daylight zones adjacent to vertical fenestration

Can be controlled by a single controlling device if the zone doesn’t include

areas facing more than two adjacent cardinal orientations (i.e., north,
east, south, west)

Daylight zones under skylights > 15 ft from the perimeter must be
controlled separately from daylight zones adjacent to vertical fenestration

MISSOURI
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Daylight Zone Control

Exception

Daylight spaces 1) enclosed by walls or ceiling height partitions and 2)
containing two or fewer light fixtures

not required to have a separate switch for general area lighting
Note: required controls may be manual or automatic

MISSOURI
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Interior Lighting Control: Sleeping Unit Lighting Control

* Applies to hotels, motels, boarding houses, or similar

* Master switch required at each room or main room entry

* Must control all permanently wired luminaries or switched receptacles
* Exceptions: bathrooms

B -O- A ; Intent: Allow
$,-" s occupant to

— T turn off lights at
ool exit point!

Standard Room

MISSOURI
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Tandem Wiring (505.3)

 Tandem Wiring for all Odd
Numbered Lamp Configurations

* Exceptions:

*  Where electronic high frequency
ballasts are used

* Luminaries on emergency circuits

* Luminaries with no available pair
in the same area

Intent: Eliminate the use of
magnetic ballasts driving single

MISSOURI
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Exit Signs (505.4)

Exit Signs

Internally illuminated exit signs shall not
exceed 5 watts per side

MISSOURI
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Interior Lighting Power Limits (505.5)

Connected Interior Lighting Power

must not exceed Interior Lighting

Power Allowance

1. Calculate Interior Lighting Power
Allowance

Building Area type allowance

Additional allowances

2. Calculate proposed connected
lighting power

Wattage calculation “rules”

Exempted lighting

3. Compare values: proposed wattage
must be less than or equal to
allowed wattage

Intent: Eliminate waste from
sloppy lighting design and
application!

MISSOURI
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Interior Lighting Power Allowances

Building Area Type

Note: Alternate Standard ASHRAE/IESNA
90.1-2007 provides whole building and

space-by-space options

LIGHTIMNG POWER D

EEEEEE

Building Area Type=

Cormention Center

uuuuuuuuu

uuuuuuuuuu
eeeeeeeeeeeee

Do mitory

Exercise Center

Healthcare — clinic

Hospital

rrrrrrr

hmnufacturing Facility

mmmmmmmmmmmmmmmmm

aaaaaaaaaaaaa

eeeeeeeeee

Parforming sets Thestsr

Police/Fire Station

Post Office

Rsligious Bilding

SchoobiUniversity

nnnnnnnnnn

Tonerry Hall

nnnnnnnnnnnn
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Interior Lighting Power Allowance Calculation

First, choose an appropriate “Building Area Type” from the allowance table
(505.5.2).

 “Building Area” includes all spaces that are associated with that business
or function type. For example a space with:

 Corridors,
* Restrooms,
 Alobby, and
e Office space
...would be considered an Office Building Area Type

Then...multiply the lighting power density (W/ft?) by the building square
footage to get allowed watts for compliance

&,

MISSOURI
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LIGHTIMG POYWYER DERMZSITY

Office - Example

A 200,000 ft? office building that
contains corridor, restrooms, break
rooms and a lobby is given 1.0 W/ft?
for the entire building

Office: 200,000 ft?
1.0 W/ft? =
200,000 W

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES

Building Aurea Type= (WA=

A Ltomotive Facility 0.9
Conwention Center 1.2
Court House 1.2
Dininc: Bar 1.3
Lounge/l sisure

Dining: CTafeteriaFast 1.4
Food

Drimimnc:  Faomily 1.6
Crormitorsy 1.0
Exercize Center 1.0
Gy MmNEsEium 1.1
Healthcare — clinic 1.0
Hospital 1.2
Hotel 1.0
Likarary 1.3
Farnufacturing Facility 1.3
rote=l 1.0
motion Ficture Theater 1.2
ML Tamily o
hMMu=eum 11
Oiffice 1.0
FParking SGarage o=
Penitertiary 1.0
Ferforming Arts Theater 1.6
FaolicesFire Station 1.0
Fost Office 1.1
Religious Building 1.3
Fetailb 1.5
ZchoolUniver ity 1.2
Sports Arena 11
Toeewrn Hall 11
Transportation 1.0
Wiarehouse 0.5
Workshop 1.4

87



ﬁ' Mjkl DEPARTMENT or NATURAL RESOURCES

Interior Lighting Power AIIowance for Multlple Occupancy
Building

How is an allowance determined if the building has more than one Building
Area Type?

Example — A building contains the following area types

Museum: 40,000 ft2
Retail: 5,000 ft2
Cafeteria: 10,000 ft2

Use the more specific building area type where more than one area type
exists in the building

Sum the individual (lighting power density X area square footage) values for
Total Power Allowance

MISSOURI
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LIGHTIMNG POWER DENSITY

Multiple Occupancy Building - Example e

Museum: 40,000 ft? T
at 1.1 W/ft?2 = 44,000 W
Cafeteria:10,000 ft?
at 1.4 W/ft?2 = 14,000 W e -

hdctel 1.0

Retail: 5,000 ft2 -
at 1.5 W/ft2 = 7,500 W

Parking Garage 03

Peritentiary 10

Perfarming Arts Theater 16

Total watts allowed = 65,500 W

Post Cffice 14

Reliﬁ ious Eluildinﬁ 1.5

E Retailt 13

R T2

Sports Lrena 141

Towen Hall 1.1

Transportation 1.0

MISSOURI Warshouse 0&
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Additional Reta|I nghtlng Power AIIowance (Table 505.5. 2-

Footnotes)

Additional Interior Lighting Power Allowance = 1000 watts + (Retail Area 1
x 0.6 W/ft2) + (Retail Area 2 x 0.6 W/ft2) +(Retail Area 3 x 1.4 W/ft2) +
(Retail Area 4 x 2.5 W/ft2),

Where:

Retail Area 1 = the floor area for all products not listed in Retail
Area 2, 3 or 4.

Retail Area 2 = the floor area used for the sale of vehicles,
sporting goods and small electronics.

Retail Area 3 = the floor area used for the sale of furniture,
clothing, cosmetics and artwork.

Retail Area 4 = the floor area used for the sale of jewelry, crystal,
and china.

Intent: Allow
flexibility in design

for critical retall
applications!

MISSOURI
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Proposed Lighting Power Calculation

Sum the wattage of all proposed
connected lighting power

This must include all lighting that is
part of the design for the space
including:

* Overhead lighting
* Task lighting
* Decorative lighting

Note: Wattage must be calculated
based on actual power draw...not
just nominal lamp rating

N7
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Proposed Lighting Calculation: Rules

Lighting wattage must be documented in accordance with Section 505.5.1
Screw lamp holders: maximum labeled wattage of the luminary
Low voltage lighting: transformer wattage
Line voltage track:

1. specified wattage with minimum of 30 W/linear ft OR

2. wattage limit of system’s circuit breaker OR

3. wattage limit of other permanent current limiting devices
Other: manufacturer’s rated wattage of lamp and associated ballast

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES




ali

E.“L'l:' PJHl"["F |

A

S Mﬁal DEPARTMENT or NATURAL R!SOURCES

Exemptions to Proposed Lighting Power Calculation

* Connected power for following not included in calculations:

Professional sports arena playing field
Sleeping unit lighting
Emergency lighting automatically off during normal building operation

Lighting in spaces specifically designed for use by occupants with special
lighting needs including visual impairment and other medical and age related
issues

Lighting in interior spaces specifically designated as a registered interior
historic landmark

Casino gaming areas

* Lighting equipment used for the following exempt if in addition to general lighting
and controlled by an independent control device
— Task lighting for medical and dental procedures

Display lighting for exhibits in galleries, museums and monuments

MISSOURI
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What if My Proposed Design Does Not Meet Code?

* Check calculations and design

* Appropriate area type allowances used?

* Actual lighting equipment wattages used?
...and design

 Reasonable illuminance levels provided?

e Efficient light sources used?

e Use alternate Standard 90.1-2007*

e Use total Building Performance Method

*Section 501.2 Application requires 90.1 to be used in its entirety (Envelope,
Lighting, Mechanical) if used as an alternate compliance path

MISSOURI
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Exterior Lighting Control Requirements (505.2.4)

* For dusk-to-dawn lighting:
astronomical time switch or
photosensor

e For all other: astronomical time
switch OR photosensor + time
switch

e All time switches must have 10
hour battery backup

MISSOURI
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Exterior Efficiency Requirement (505.6.1)

Building grounds lighting luminaires over 100 watts must have source efficacy
of at least 60 lumens per watt

Light Source Typical System Efficacy Range in LPW
(varies depending on wattage and lamp type)

Incandescent 10-18
Halogen incandescent 15-20
Compact fluorescent (CFL) 35-60
Linear fluorescent 50-100
Metal halide 50-90

MISSOURI
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Exterior Lighting Power Limits (505.6.2)

Connected Exterior Lighting Power must not exceed Exterior Lighting Power

Allowance

e Calculate exterior Lighting Power Allowance
— Lighting power densities by exterior function and by applicable lighting

zone

e Calculate proposed connected lighting power
— Wattage calculation “rules”

— Exempted lighting
 Compare values: proposed wattage must be less than or equal to allowed
wattage

MISSOURI
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Exterior Lighting Power Limits (505.6.2)

What areas are covered under
exterior lighting allowances?

* Tradable surfaces

Common exterior lighted needs that
can be traded for other needs.

For example, wattage allowed for
parking lot lighting can be “traded”
and used for canopy lighting.

* Nontradable surfaces

Less common exterior lighted needs
that cannot be traded for other
needs. These applications have
more specific security or task
illuminance needs

MISSOURI
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Tradable Surfaces

* Uncovered parking lots and areas

 Walkways (under and over 10
feet wide)

* Stairways

* Pedestrian tunnels

* Main building entrances
e QOther doors

MISSOURI
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Nontradable Surfaces

* Building facades
 Automated teller machines and night depositories
* Entrances and gatehouse inspection stations at guarded facilities

* Loading areas for law enforcement, fire, ambulance and other emergency
vehicles

MISSOURI
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Exterior Lighting Zones [TabIe 505.6.2(1)]

Lighting Zone

Description

1

Developed areas of national parks, state parks,
forest land, and rural areas

Areas predominantly consisting of residential
zoning, neighborhood business districts, light
iIndustrial with limited nighttime use and residential
mixed use areas

All other areas

High-activity commercial districts in major
metropolitan areas as designated by the local land
use planning authority

MISSOURI
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Exterior Lighting Zones

Zonel Zone 2 Zone 3 Zone 4

Base Site
Allowance
500 W 600 W 750 W 1300 W
Tradable Uncovered Parking Areas
Surfaces

Parking areas
. 2 2 2 2
and drives | 0.04 W/ft | 0.06 W/ft™ | 0.10 W/ft | 0.13 W/t

Building Grounds

Walkways less 0.7 0.7 0.8 1.0
than 10 feet | W/linear W/linear W/linear W/linear
wide foot foot foot foot

Walkways 10
feet wide or
greater

Plaza areas

Special Feature ) ) ) )
Areas | 0.14 W/ft | 0.14 W/ft | 0.16 W/ft | 0.2 W/ft

Stairways | 0.75 W/t | LOWHE | LOWIA | 1.0 Wit

Pedestrian 5 5 , 5
Tunnels | 0.15 W/ft | 0.15 W/ft | 0.2 W/ft 0.3 W/ft

*
* * * RECOVERY.GOV
MISSOURI v k."
DEPARTMENT OF

NATURAL RESOURCES

&
¥




| £

Exterior Lighting Zones con’t

Zone 1 Zone 2 Zone 3 Zone 4
Tradable Building Entrances and Exits
Surfaces
20 W/linear 20 W/linear 30 W/linear 30 W/linear
foot of foot of foot of foot of
door door door door
Main entries width width width width
20 W/linear 20 W/linear 20 W/linear 20 W/linear
foot of foot of foot of foot of
door door door door
Other doors width width width width
Entry Canopies | 0.25 W/ft~ 0.25 W/’ 0.4 Wit 0.4 Wit
Sales Canopies
Free-standing
and 2 2 2 2
attached 0.6 W/ft 0.6 W/ft 0.8 W/ft 1.0 W/ft
Outdoor Sales
Open areas
(including
vehicle ) ) 5 B
sales lots) 0.25 W/ft 0.25 W/ft 0.5 W/ft 0.7 W/ft
Street frontage
for
vehicle sales
lots in
addition to
“open 10 W/linear 10 W/linear 30 W/linear
area” allowance No allowance foot foot foot

MISSOURI
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NATURAL RESOURCES
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| £

Non-
Tradable
Surfaces

Building 0.1 W/t for | 0.15 W/t for | 0.2 W/t for
Facades each each each
illuminated illuminated illuminated
wall or wall or wall or
surface or 2.5 surface or surface or 5.0
W/linear foot 3.75 W/linear | W/linear foot
for each foot for each for each
illuminated illuminated illuminated
wall or wall or wall or
No surface length | surface length surface
allowance length
Automated 270 W per 270 W per 270 W per 270 W per
teller machines location location plus location plus location plus
and night plus 90 W 90 W per 90 W per 90 W per
depositories per additional additional additional
additional ATM per ATM per ATM per
ATM per location location location
location
Entrances and 075 Wit | 0.75 Wit  of | 075wt of | 0.75 witt” of
gatehouse of covered covered and covered and covered and
inspection and uncovered uncovered uncovered
stations at uncovered area area area
guarded fac. area
Loadingareas | o5 Ww/ft° of | 0.5W/ft° of | 05wt of | 05w/t of
for law covered and covered and covered and covered and
enforcement, uncovered uncovered uncovered uncovered
fire, ambulance area area area area
and other
emergency
service vehicles
400 W per 400 W per
Drive-up drive- 400 W per 400 W per drive-
windows/doors through drive-through drive-through through
Parking near
24-hour retail 800 W per 800 W per 800 W per 800 W per
entrances main entry main entry main entry main entry

MISSOURI

DEPARTMENT OF
NATURAL RESOURCES
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Exemptions from Exterior Calculation (505.6.2)

 The following lighting does not need to be included in the proposed
lighting calculation:

e Specialized signal, directional, and marker lighting associated with
transportation

* Advertising signage or directional signage

* Lighting integral to equipment or instrumentation and installed by its
manufacturer

* Lighting for theatrical purposes, including performance, stage, film
production, and video production

MISSOURI
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What if My Proposed Exterior nghtlng Does Not Meet Code?

*Section 501.2 Application requires 90.1 to be used in its entirety (Envelope,
Lighting, Mechanical) if used as an alternate compliance path

Check calculations and design
Appropriate surface allowances used?
Actual lighting equipment wattages used?
...and design

Reasonable illuminance levels provided?
Efficient light sources used?

Use alternate Standard 90.1-2007*

Use total Building Performance Method

MISSOURI
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Electrical Energy Consumptlon Mandatory Reqwrement (505 7)

Separate metering required for each dwelling unit

Q’.
v Y

. lo LT .. .

Intent: Occupant
understanding of actual
energy use can promote
effective energy use!
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Promoting Awareness of 2009 |IECC

General Resources
Top 10 Reasons for Building Enerqy Codes, U.S. Dept. of Energy

Frequently-Asked Questions, U.S. Dept. of Energy
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Topic 3

Commercial Resources, Building Data
Collection Checklist and COMcheck
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Building data collection checklists

* To “check on” compliance, the first step is to have a proper checklist. BECP
offers evaluation checklists for both residential and commercial buildings,
complete with instructions to help evaluators.

* The checklists offer weighted scoring in order to focus on the most
important code requirements and help states produce accurate metrics.

BECP Tool:
Download inspection checklists and corresponding instructions at:
www.energycodes.gov/arra/compliance evaluation.stm

MISSOURI
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http://www.energycodes.gov/arra/compliance_evaluation.stm

Building data coIIection checklists

1. Commercial Building Data Collection Checklist
ANSI/ASHRAE/IESNA Standard 90.1-2007

2. Commercial Building Data Collection Checklist 2009 International Energy
Conservation Code
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Software

No-cost, easy-to-use software that will demonstrate compliance

3]

COMcheck”
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Software

No-cost, easy-to-use software that will demonstrate compliance.
www.energycodes.gov/software.stm

¢ [ 2|
Fre \/ COMcheck-Web"

COMcheck”
s o £/} COMcheck
Package Generator
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Commercial Compliance

Building System Compliance Options
Prescriptive
Mandatory
Lighting Provisions lradelOrs Energy Code
(required for most Option _
compliance options) Comp“anCe
ledienieel Total Building
Performance
HVAC

SWH

N7
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Info You’ll Need

e Basic information about the builder and project

* Area take-offs for exterior walls, fenestration, roof/ceiling, basement
walls, floors, etc.

* |Insulation R-values, fenestration U-factors, etc.

e Lighting fixture details

* Heating and cooling system details

* Service water heating details

MISSOURI
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Main Steps

e Select the Appropriate Code

* Enter Project Information

e Enter Building Components

* Enter Interior/Exterior Lighting

* Enter Mechanical Equipment

e View/Print the Compliance Report(s)
e Save the Data File and the Report

MISSOURI
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Appropriate Code

* Energy code applicable to your state/ jurisdiction

(Code Menu)
* Status of State Codes
* Default
* Preferences

& example.cck - COMcheck

File Edit Wiew Options BeGEEN Help

=E & B

Project | Envelope

Location

Stgte |Montana

City  |Bozeman

Project Type
(*) Mew

Project Details {optid

Edit Project Details

Title/Site/Permit

OwnerAgent

Designer/Contractc

a0.1 ('39) Code
a0.1 ("99) Standard
90,1 (2001) Skandard
a0.1 (2004) Skandard
90,1 (20077 Skandard
1998 [ECC
2000 IECC

v 2001 IECC
2003 IECC
2004 IECC
2006 IECC
Georgia
Massachusetts
Minnesoka
Mew Hampshire
Mew York
Vermank
Pima County, Arizona k

Info: Find Your Cade

&
¥
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Navigation Bar

* Edit Menu

* General

* File Options
 Beyond Code Advisor
* Version Update Check
* Project
 Code/location

* Envelope

* Applicant
— Project Details

* Reports

— Signatures

Email Reports

& example.cck - COMcheck

File B8 Yiew Options Caode

Preferences...
L[ | DUZETTTdn
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Project Information

* Project location 5 | oo g | Dot
[ ] P roj ect ty p e En.ter.the prD].ECHIt!E, canstruction site, an.d permit mformanun.

This infarmation will appear on the compliance cerificate.

* Project details for report (optional) | |
* Title/Site/Permit B

Addrass 1: | |

* Owner/Agent

City:

* Designer/Contractor oy .

¢ N Ote S Permit

Permit #:
Permit Drate:

Motes:

MISSOURI
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NATURAL RESOURCES




Tt s'ﬁ'uhl DEPARTMENT oi: NATURAL RESOURCES

| £ yf‘

Project Screen

@ Untitled.cck - COMcheck
File Edit View Options Code Help

FH LB X2 &

Project | Envelope | Interior Lighting | Exterior Lighting Aanical \

Location Building Use
State |NEL'\‘I vark b | Delate Duplicate
i Alb hd
City | any | Building Area Type Area Witz
Project Type 1 |Click ko select cateqary. j

(&) Mew Construction () Addition

Project Details (optional)

Edit Project Details, . This informat.ion wiill appear
on the compliance certificate. Total Area 0

Title/Site/Permit <7 Exterlor Lighting Areas
OwneriAgent
Exteriar Lighting Area Quankity Urits
Designer/Contractor 1 |Click to select area bype. j
Motes
< >
Envelope Interior Lighting Exterior Lighting @
Use the "iew' menu to display mandatory requirements. I

? Y K RecoveRt.cov

*
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Bwldmg Use Types

* Vary by code
* Internal loads
e Lighting power allowances

MISSOURI
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Building Components

* Only components that separate conditioned space from unconditioned
space/outside air

* Only use applicable buttons

e Can group “like” components

* Use of “other” assembly type

* @ross area

MISSOURI
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Foundations

 Basement button — use if
— basement is conditioned
— basement walls are insulated
* Floor button — use if
— separates conditioned from unconditioned space (includes slab-on-
grade floor)

MISSOURI
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Envelope Screen

* Entries can change based on code and/or location selected
* Assembly types

* Int. Wall button
* Projection Factor
* Orientation

MISSOURI
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SOURGES

Envelope Results

COMcheck Software Version 3.5.3
Envelope Compliance Certificate

2001 IECC

Data filename: C:\Program FilesiCheck\COMcheck\353\example. ook

Section 1: Project Information
Froject Type: New Construction
Fraject Title

Construction Site: OwneriAgent: Designer/Cantractor:

Section 2: General Information

Building Location (for weather data): Bozeman, Montana
Cimate Zone: 15

Healing Degree Days [base 65 degrees F): 7836

Cooling Degree Days (base &5 degress F): 263

Vertical Glazing | Wall Area Pet. 23%
Activity Typels) Floor Area
Office 4520
Convention, Conference or Meeting Center 420
Carridor, Resiroom, Suppart Area 1400
Storage, Industrial and Commersial 2520
Industrial Work, < 20 ft Ceing Height 2700
Lobby - Other 600

Section 3: Requirements Checklist

Envelope PASSES: Design 5% better than code.

Climate-Specific Requirements:

Component NamelDeseription Gross Area Cavity  Cont. Proposed Budget

or Perimeter RValue R-Value U-Factor U-Factor
Roof 1: Non-Wood JoistiRaftenTruss, 6112 0.0 261 0.037 0.050
‘Skybght 1: Metal Frame, Double Pane, Tinted, SHGC 0.80 n2 — 0500 0.050
Exterior Wall 1: Solid Conerete or Masonry <= 8, Fuming: Metal 6000 220 00 0114 0072
Door 1: Glass, Clear, SHEC 0.52 42 — 0700 0.520
Window 1: Metal Frame, Double Pane with Low-E, Tinted, SHGC 1500 — 0.600 0.620

0.63

Window 2: Metal Frame, Double Pane, Clear, SHGC 0.72 56 — 0700 0.620
Door 2: Ovarhead 288 — 0.140 0113
Door 3: Solid 40 — 0.200 0118
Interior Wall 2: Metal Frame, 16” 0. 812 220 00 0.108 o118
Basement Wall 1: Sod Concrete or Masonry <= &7, Furring: Nans. 2000 — 108 0.082 0.0%8

Wall Ht 12.5, Depth B.G. 7.0

Fln
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Interior Lighting

 Mandatory requirements
* Interior lighting power requirements
 Complies if total connected power is less than interior lighting power

allowance (entire building or partial building)

Proposed Allowed
Wattage Wattage

A

MISSOURI
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Interior Lighting

* LPDs based on Building Use on Project screen
* Add fixtures
* |dentify exemptions and allowances (if applicable)
. ) o Lamp Description/ Lamps Per Mumber of Fixture
Component Fixture ID Fixture Description \Wattage Per Lamp Ballast Fixture Fixhures Wattage
Building Allowed wattage = 17320 Proposed wattage = 12478
1 | 2-Office (4520 sq.ft.) Allowed watkage = 6780 Proposed wattage = 1976
2 ~.Incandescent 1 i3 Recessed wall washer  |Incandescent 150W 1 150
3 Incandescent 2 H Accent track lighting Incandescent SOW - 1 a0
4 ~ompact Fluorescent 1 |F Do light, bwin bube Twin Tube 13w ~ ||ragnetic j 2 31 46
5 | =-Convention, Conference ar I Allowed watkage = 630 Proposed wattage = 3900
& L.T8| T12 Fluorescent 5 |E 5 ft. Industrial, penda... 26" T3 75w j|EIectanic j| z j| 30 130

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES
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Exemptions and AIIowances

Options menu

Based on code selected

Exemptions

* Power for exempt fixtures is omitted from the proposed wattage

Allowances
* Allowed wattage for building increased by allowable amount

MISSOURI
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Interior Lighting Results

COMcheck Software Version 3.6.0

Interior Lighting Compliance

Certificate
2008 IECC

Section 1: Project Information

Froject Type: New Construction
Project Title -

Construgtion Site: Ownarifgant: Designer/Contractor:

Section 2: General Information

Suloing Use Descrption by:  Activity Type

Agtivity Typais) Elgor Arag.
Office 4520
Canvention Center a2
Warehouse 2520

Section 3: Requirements Checklist

Interior Lighting:
[0 1. Total proposed watts must be less than or equal fo fosal allowed watts.
Alowed Watts  Propossd Watte  Compliss
7040 5136 YES
Controls, Switching, and Wiring:
O 2 Independent controls far each space (swRENoCCUpANGY Senser).
Exceptions:

Areas designatad 3 SEcUrty oF emergEncy areas thal must be contnugusly lluminated
Lighting In stairways or camidors that an: siements of the means of egraes.

Mastr switch 2 entry to notelimotel guest raom.

. Indlvigual dweling units sparately metered.

oo
XS

o

Exceptions:
Caly one luminairs In space;
An occupant-sensing device contrals the ares;
The area Is & comidor. starsroam, restroom, pUbilc (obay or sieeping unk.
Areas ihal use less han 0.6 Watlsisq 1.
. Automalic lignting snutorT control In buldings larger than 5,000 sa
Excepions:

™

a

Each space provided wilh 3 manual oonirol i provide Unarm ight reduction by 3¢ least 50%.

Sizeping units, paient care are3s; and spaces where sulomatic shulc®f would endanger safaly or securty

O 7. Photocelastranomical trme swich on exterior lights.
Excaptions:
Lighting Intended for 24 nour use.
(O & Tanoem wirzd one-lmp and three-iamp ballasted luminaires (No singie-amp bakasts).
Exceptions:

Eletronic Righ-requency DElaS(E; LUMINAIES on EMENgency CIFCURS Of Wi N0 Svalace pair.

Section 4: Compliance Statement

COMcheck Software Version 3.6.0
Interior Lighting Application
Worksheet

2008 IECC

Section 1: Allowed Lighting Power Calculation

A B c D
Area Catagary Floor Araa Allowad Allowad Watte
i) watta ! T2 Bxc)
offee 4520 1 4520
Conventian Center 420 1.2 504
Warehouse 2520 0.8 2016

Total Alowed Watls = 7040

Section 2: Proposed Lighting Power Calculation

& B [ o
Flxtura ID : Degcription | Lamp | Wattage Per Lamp f Ballagt Lampsi  #of  Flxturs (CXD)
Flxture Fluturss  Watt.

Office (4520 sqt )

Incandescent 1: G: Recessen wall washer ! Incangescent 150W 1 z 150 300

Incandescant 2: = ACC2NT IT3CK IgRTInG | Ncandesosnt S0W 1 5 50 250

Compact Flusresoent 1: 7 Down light, tain tube / Twin Tuba 184 / Magnetic 2 1 45 1426
Canvension Center {420 sq.k

T8/ T12 Fluaresce Tt Industrial, pendant mount | 36° TE T5W / Electronic 2 a0 130 3300

Warenouse (2520 9.1
T8 742 Fluoressant 3: C: 4 & Wall molt, wrap-around ! 48° T8 32/ / Elactronic 2 4 [ 260
Toial Proposen Watts = 6138

Section 3: Compliance Calculation

i the Total Alowsd Watts minus the Total Proposed Watts Is greater than or equal 1o 2er0, the bulling comples.
Total Alowed Wiatis = 7040
Total Propossd Watis = 6136
Project Complance = S04

Intarior Lighting PASSES: Design 13% better than

MISSOURI
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Exterior Lighting

SSOURI DEPARTMENT OF NATURAL RESOURCES

Based on code selected
Mandatory requirements

Exemptions

Total
Connected
Power

Ext. Ltg.
Power
Allowance

MISSOURI
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Exterior Lighting

Pay attention to Quantity and Units

Tradable

Common applications where unused power can be traded where needed

Non-Tradable
Less common applications that cannot be traded

Exterior Lighting Areas
Add | | Delete | | Duplicate & Help....
Exkeriar Lighting Area Cuankity Uniks W /Uit | Tradable
1 |Drive-up window - 2 window(s) | 400 Mo
2 |Main enkryexit - 4 ft of door ... 30 Yes
3 |Parking areals) - fr2 0,15 Yes
4 Walkway < 10 Feet wide - ftof walk,.. | 1.0 Yes

MISSOURI
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Exterior Lighting Results

COMcheck Software Version 3.5.3
Exterior Lighting Compliance
Certificate

2006 IECC

Report Date: 0311209
Data filename: C:\Program Flies\Chect! COMchecki35Tiexample.cox

Section 1: Project Information

Project Type: New Construction
Project Title

Construction Ste- OvmerlAgent: DesignenCaniractor:

Section 2: Exterior Lighting Area/Surface Power Calculation

& B c o E F
Exterior Arsasurtacs Quantity Allowsd  Tragabie  Aliowsd Proposed

watts  Wsttags  watts  Watls
funit [CxD)

Drive-Up Winaow 7 WINOTAs) 200 o 300 B

Main enirylexit 41l of doar wiith Ed Yes 120 84

Parking arzals) 15000 2 018 Yes 2250 2200

Wamay < 10 fest wie 100 7 of walsway lengin 1 es 100 £

Total Tradable Walls” = 2470 2383
Total Allowed Watts = 2270
Total Alowed SUpDlEmantEl Wats T = 162
* Watiage frageofls are only alloed between tradabie arsas/surtaces.
** A supplementsl allowance equal to 5% of total aliowed wattage may be applied toward compliance af both non-Iradable and tragatie
arsasisuraces.

Section 3: Exterior Lighting Fixture Schedule

A B 3
Fixture ID : Description ! Lamp | Wattags Per Lamp f Ballast Lampsr  #of  Fixture (CXD)
Fixture Fixfurss watt.

Drlve-up window {2 window(s])- Nor-iradable Wattage

HID 1: Metal Haldz 100W | Magnesic 1 E 12 280
Main antrylext [4 1 of door width): Tradabia Watiage

Compact Fuorescent 1: Spiral W / Elecironic 1 z 42 84
Parking areals) (13000 AZ); Tradable Viatiage

HID 2 Metal Haldz 100W | Magnesic 1 T 2200
Waltway = 10 fest wide (100 % of walkway length): Tradable Wattage

+ID 3 Mstal Halde 32/ Biectionls 1 3 3 ]

Toltal Tradable Proposed Watls - 2383
Section 4: Requirements Checklist

Lighting Wattage:
[0 1. Wenin each nan-iradstle areaisuriace, totl proposed walis must e less than or equal i fotal allowed watls. Across 3l radabie
areas/surtanss, 1013 PrOpoSan WAl MUS: B2 1655 INaN 0 qual 10 10f3# 3liowea wats
Compllance: Fasses usng supplemental alowance wats.

Controls, Switching, and Wiring:

MISSOURI
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Mechanical Equipment

Works differently than Envelope and Lighting
Enter characteristics of:

* HVAC system

* Plant

 Water heating

Generates a customized list of requirements

MISSOURI
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Mechanical Report

COMcheck Software Version 3.6.0
Mechanical Compliance Certificate

2006 IECC

Section 1: Project Information

Froject Type: New Construction
Froject Title :

Construction Site OwneriAgent: DesignerCanirsctor:

Section 2: General Information

Building Location (fior weathar data): Bezeman, Montana
Chmate Zone: b
Heating Degree Days (base 05 degrees Fj: 7836
Cooling Degree Days (base 50 degrees Fj: 1763

Section 3: Mechanical Systems List

Quantity System Type & Description
2 AT-2LRT-3-Pkg gasielec: AT-2 & RT-3 - Pig. gasielec
1 CU-1-Congensing unit: Cooing: Field-Assembied DX System, Capacity >=00 - <135 kBtu/h, AirCooled
Cendenser | Single Zone
1 UH-1-Gas unit heater: Heatng: Unit Heater, Gas
1 F-1-Gas fumace: Heating: Central Fumace, Gas | Singls Zone

Section 4: Requirements Checklist

Requirements Specific To: RT-2 & RT-3 - Pkg. gas/elec. :
[ 1 Mewly purchased heatng equipment meets the heatng efficiency reguirements
012 Specified equpment consists of fieid - efficiency ion provided
0 3 Cooling system provides a means o relievs excess outsoor s during esenomizer operation.
[ 4. Integrated air sconomizer requred

Requirements Specific To: CU-1 - Condensing unit :

[ 1. Specified equipment consists of fisid - efficiency ion provided
[0 2 Cooling systern provides a means to relieve excess outdoor 3 during econamizer operation.
[ 3. Integrated air sconomizer requirsd
Requirements Specific To: UH-1 - Gas unit heater :
[0 1- Egupment minimum efficiency: Unt Heater (Gas): 0% Ee

Requirements Specific To: F-1 - Gas furnace :
[ 1 Mewly purchased heatng equipment meets the heatng efficiency reguirements

Generic Requirements: Must be met by all systems to which the requirement is applicable:

MISSOURI
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Mandatory Requirements

* Must be met by all buildings
* Included in compliance report(s)
* Viewable in software Help

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES




E? COMcheck Help

& =
Back Forward  Print

Contents | ndex | Search |

6] Wsl:nme
Overview
7] Quick Start
Project Screen
= @ Envelope Sereen
+ @ Lighting Screenis)
+ @ Mechanical Sereen
+ @ Building Use Types
+- @ Mandatory Requirsments
+ @ Screen Operations
[2) Common Guestions
[2) Beyond Code Adviser

= =

| COMche... File Edit View Oy \Dns Context >
WCOMcheck = Menu Menu Menu lenu Menu

Welcome

COMcheck”

Building Energy Codes Program

Energy Efficiency and Renewable Energy -

U.S. Department of Energy

Quick Start

Project Screen
Envelope Screen
Lighting Screen
Mechanical Screen
Building Use Types

Mandatory Requirements

Screen Operations

k3

*
* *
*

RECOVERY.60V
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Screen Operations

example.cck - COMcheck

File Edit View Options Code Help
D & B Xi= &

Project Envelope | Interior Lighting Mechanical

Roof ][ Skylight ][ Ext, wall ][ Int, Wall ][ Windaow ][ Doar ][ Basement ][ Floor
Construckion Cavit.y Continupus Projection
Component Assembly Detaie aross Area Insulation Insulation U-Factor | SHGC Factor
R-¥alue R-¥alue
Building
1 | 2-Roof 1 Mon-‘Waood Joist/RafterT... = 6112 fe2 0.0 26,1 0.037
2 wSlylight 1 Metal Frame, Double Pane  ||Glazing: Ti... - 112 fez 0.500 0.80
3 | E-Exterior Wall 1 Solid Concrete or Masonr... w||Furring: M... * 6000 fz zz.a 0.0 0.114
4 Dot 1 Glass ¥ ||Glazing: Cl.. = 42 ft2 0.700 0.58 0.00
5 ~AWindow 1 Metal Frame, Double Pan... - ||Glazing: Ti... 1500 ft2 0.600 0.63 0.00
] ~Window 2 Metal Frame, Double Pane  +||Glazing: Cl... = 56 ftz 0.700 0.7z 0.00
7 ~Doar 2 Overhead v z285 fz 0,140
3 ~Doar 3 Solid - 40 ftz 0,200
9| i Interior Wall 2 Metal Frame, 16" o.c. - 312 fe2 220 0.0 0.106
10| i--Basement Wall 1 |Solid Concrete or Masonr.., w||Furting: M... * 2000 ftz 10.8 0.082
11| i-Floor 1 Slab-On-Grade:Unheated || Insulation:... + 160 ft 10,8

Compliance Bar ey |- | >
Envelope PASSES: Design 5% better than Code Envelope Interior Lighting @

Status Bar ‘ |Usethe ‘Options’ menu to add or remove orientation and daylighting control factor.

*
* *
% % K pecovervsov

X
7
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Screen Operations

Colors - Red

@ Untitled.cck - COMcheck
File Edit View Options Code Help

DeEd 2R XiE &

Project | Envelope | Interior Lighting Exterior Lighting Mechanical

[ R.oof ][ Shkeylight ][ Ext. Wall ][ Int. Wall ][ Window ][ Door ][ Basemenk ][ Floar ]
Conskruckion Cavity -ontinuoLus Projection
Component Assembly ! Gross Area Insulation Insulation IJ-Factor | SHGEC !
Details Factor
R-value R-value
Building
1| -Roof 1 All-vood JoistjRafter(Truss || (| 0 ftz) 380 0.0 0.027 | |

*
* * * RECOVERY.GOV
MISSOURI v k."
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Screen Operations

Colors - Green

Ernvelope PASSES: Design 5% hetter than Code Ergelope [rgerior Lig
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Screen Operations

Colors - Blue

Enveln‘e I’terianight(g ’

vv
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Screen Operations

Right Mouse Button
“Context” Menu

o |  ninc

| S iCuk

1 Copy
FPaste

Duplicake Row(s)

Delete Row(s)
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Files

Data (File = Save)
Report (File => Save Report)
Exchange

|'n_p]\/ COMcheck-Web’

COMcheck-Web is the web-based version of the Project Name:
COMcheck desktop software. It performs just like » save € Download...
the deskt i but don't d to download . .

€ tiesktop versian, blt youl dont nesd to downioa ( Load Project ) Delete Projects | Prefer

or install any software on your computer.

MISSOURI
DEPARTMENT OF
NATURAL RESOURCES




Additional COI\/Icheck Tralnmg Opportunltles

e COMcheck 101
e COMcheck 201
e (Case studies

www.energycodes.gov
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